The fine powder of the shade-dried root bark of Zizyphus spina Christi [Rhamnaceae] was exhaustively extracted with aqueous ethanol at room temperature. Fractionation, isolation and purification were carried out with column chromatography. Characterization and identification of the isolated pure components were based on their spectroscopic data and comparison with data cited in literature. As a result four new compounds, three of them are lupane-type tritepenoids and the fourth compound is sterol were identified. These compounds are lupeol, betulinaldehyde, betulin and β-sitosterol.
INTROdUCTION
Throughout human history, natural products have been widely used as remedies [1] [2] [3] [4] [5] to cure and treat various illnesses. Humans are continuously learning more about the indispensible therapeutic properties of natural products as well as becoming conscious of the importance of a healthy life style-to gain life quality.
An impressive amount of natural substances has been high-lighted by the media 3, 6 due to their wideranging properties. Among these substances are the following lupane-type pentacyclic triterpenoids: Lupeol (1), a significant lupane-type pentacyclic triterpenoid is a common constituent of grape, bazel nut, olive oil, mango pulp and it was isolated from the stem bark of Cralaeva nurvalis 6 [capparidacaea]. Lupeol was reported to be a constituent of the white part of birch bark [Betula papyfera] and red alder Alnus rubra [7] [8] [9] .
Lupeol exhibits a broad spectrum of biological activities 7 and can be used as a chemopreventive substance to avoid several diseases. Betulinaldehyde (2) was isolated from many plant species 10 and it was the most intensively studied constituent of the birch bark triterpenoids because of its unique anti-cancer and anti HIV bioactivity 11, 12 .
Betulinic acid (3) together with lupeol, betulinaldehyde and betulin were isolated from the stem bark of Tectona grandis 10 , Betulinic acid was also isolated from the root bark of Z. spina Christi. 13-16. Betulinic acid was synthesized from betulin by selective oxidation 17 . The reaction required the choice of the proper oxidizing reagent and conditions so that the oxidation reaction takes place predominantly at the primary C-28 hydroxyl group leaving the secondary hydroxyl group at C-3 in fact. Betulinic acid can then be easily obtained from the resulting betulinaldehyde.
Betulin(4), a pentacyclic triterpene was obtained for the first time in 1788 from birch bark [Betula papyfera] 8 Betulin occurs in large amounts in the free form in the outer bark of white birch 9 and it was isolated from alnus species, Trochoden dron, Vicia faba and many other plants 18 .
Since the 1970s, intensive and extensive research has been committed to explore more about the medicinal application of betulin and its derivatives, in particular in their anti-tumor and anti-HIV biological activities 19, 20 .
Betulin is commonly used in medicine, pharmaceutical, perfumes manufacturing and in food and chemical industries. 21 β-sitosterol (5) the commonest sterol of higher plants which is widely distributed in plants and also occurs in marine organisms.
22-22
b -sitosterol is an important anti-hyper cholesterol, an estrogenic and a hypolipidemic agent. It shows antibacterial and antifungal properties [23] [24] [25] .
MATERIALS ANd METHOdS

The plant material
The plant Z. spina Christi was collected from Kordofan area (Sudan) and identified by the Botany department, Faculty of science University of Khartoum. The root bark was carefully peeled, shade-dried and finally powdered.
Chemicals
The following either analytical grade or carefully purified and perfectly dried chemicals were 
Instruments
The following spectroscopic techniques were used wherever needed:
1. U l t ra V i o l e t a n d V 
Extraction
The fine-dried powder of the root bark of Z. spina christiwas exhaustly extracted with 80% ethanol for 72 hours at room temperature with frequent shaking. The aqueous ethanol extract was filtered through watman No. 42 filter paper. The solvent was carefully removed, as completely as possible; under reduce pressure using a rotatory evaporator. The wet crude residue was then dissolved in ethanol and perfectly dried with anhydrous sodium sulphate. The ethanol solution of the crude extract was filtered as before and then centrifuged. The solvent was carefully removed and a mean percentage yield of 28 was obtained.
Column Chromatography
A glass column [120x8cm] well packed with silica gel [100-200 mesh] in petroleum ether was used for the separation of the components of the crude extract. The crude residue was completely dissolved in ethanol and thoroughly mixed with silica gel. Ethanol was completely removed and the silica gel containing the crude extract was carefully packed on the top of the column.
The column was patiently eluted first with pet.ether followed by successive elution with [5:1] , [2:3] and [1:3] pet.ether\DCM solvent mixtures. All fractions obtained from each of the above three successive elutions were carefully monitored with thin-layer chromatography and similar fractions from each successive elution were combined. Three, A, B and D combined fractions were obtained from the above successive elutions. Each of the combined fractions was perfectly dried and filtered. Careful removal of the solvent mixtures from each resulted in the formation of a yellow oily substance from A, a white grey solid from B and a pale green sticky material from D.
Isolation and purification of components
A glass column [40 x1 cm], packed with the same silica gel in pet.ether was used for the separation of the components of the yellow oily substance. The crude substance was dissolved in ethanol and thoroughly mixed with silica gel. After complete removal of ethanol the silica gel containing fraction A was carefully packed on the top of the column.
The column was eluted first with pet. ether\ acetone 
Spectroscopic Studies
The isolated and purified components [ A 1 , A 2 , B 1 , B 2 and D 2 ] were separately subjected to the following spectroscopic investigations using the relevant technique accompanied by the proper interpretation. 303.2, 289.2, 273.2, 255.2, 199.1, 173.1,  159.1, 145.0, 119.0 
Component
RESULTS ANd dISCUSSION
Z. spina christi family Rhamnaceae is widely distributed in the tropical and subtropical regions of the world. The tree is a multipurpose plant,widely used in folk medicine 21 and its delicious fruit 22 has a limited commercial value.
The fine powder of the shade-dried root bark was exhaustively extracted with aqueous ethanol. The dry crude extract [28% mean yield], was carefully and patiently subjected to intensive and extensive fractionation using column chromatography.
Subsequent monitoring with thin-layer chromatography and refractionation of the resulting combined similar fractions led to the isolation of five components referred to as A 1 , A 2 , B 1 , B 2 and D 2 . which were vigorously purified.
Characterization and structure elucidation of the isolated and purified above components were based on different spectroscopic data including 1D and 2D NMR spectroscopy.
Careful study of the proton nuclear magnetic resonance spectroscopic data for each of the components A 1 , A 2 , B 1 , B 2 and D 2 revealed that these components have triterpene skeletons. The HSQC and COSY spectroscopic investigations showed that the above triterpene skeletons are of lupane-type.
Proper interpretation of the infrared analytical spectroscopy and the Hetronuclear Multiple bond Correlation Spectroscopy led to the possible suggestions that the structures of the above components might be: 20(29)-lupen-3-ol, 20(29)-lupen-3-ol-28-al, 20(29)-lupen-3-ol-28-oic acid, 20(29)-lupen-3,28-diol respectively. Their NOESY spectroscopic correlations data confidently confirm the above suggested structures. Identification of these components was based on comparing their spectroscopic data with literature data given for triterpenes isolated from plant materials. These components are lupeol, betulinaldehyde, betulinic acid and betulin respectively.
Study of the 1 HNMR, HSQC and COSY of spectroscopic data indicate that component B 2 is Sterol. Careful interpretation of the infrared resonance spectra and the HMBC correlation spectra showed that the structure of B 2 might be 24-ethyl-5(6)-cholestene-3-ol. The NOESY correlation spectra of B 2 confirmed the determined structure and comparison with literature data given for steroids isolated from plant species proved that B 2 is â-sitosterol. Thus all the isolated components are known compounds previously obtained from other plants.
To the best of the author knowledge, lupeol, betulinaldehyde, betulin and β-sitosterol were isolated for the first time from the root bark of Z. spina Christi grown in Sudan. 
